
USE OF PHARMACOKINETIC MODELING 
TO DESIGN STUDIES FOR PATHWAY-SPECIFIC

EXPOSURE MODEL EVALUATION
Y Hu, G Akland, E Pellizzari, M Berry, and L Melnyk

doi:10.1289/ehp.6367 (available at http://dx.doi.org/)
Online 16 August 2004

The National Institute of Environmental Health Sciences
National Institutes of Health

U.S. Department of Health and Human Services

ehponline.org



 1 

 

USE OF PHARMACOKINETIC MODELING TO DESIGN STUDIES FOR 

PATHWAY-SPECIFIC EXPOSURE MODEL EVALUATION  

 

   Y Hu1, G Akland1, E Pellizzari1, M Berry2, L Melnyk2 

             
 

Authors’ Affiliations: 
 

1 Analytical and Chemical Sciences, Research Triangle Institut e, Research Triangle Park, 

North Carolina 

    
2 National Exposure Research Laboratory, U.S. Environmental Protection Agency, 

Cincinnati, Ohio     

          

 

 

 

Correspondence and Reprint Requests: 

 

Ye Hu, D.Sc. 

Analytical and Chemical Sciences 

Research Triangle Institute 

Post Office Box 12194 

Research Triangle Park, NC27709 

Tel: 919-541-8799 

Fax: 919-541-7208 

Email: yhu@rti.org 

 

 

 



 2 

Acknowledgment.  This work is partially supported by the internal fund of Research Triangle 

Institute (RTI).   The U.S. Environmental Protection Agency (EPA) through its Office of Research 

and Development has also partially funded and collaborated in the research described herein under 

Contract Number 68-D99-012 to RTI.  It has been subjected to Agency review and approved for 

publication.  Mention of trade names or commercial products does not constitute an endorsement 

or recommendation for use.  

 

Running Head: Pharmacokinetic Modeling for Study Design 

 

 

Keywords: pharmacokinetic (PK) modeling, study design, exposure, dietary intake, pesticide 

 

 

 



 3 

Abbreviations: 

NRC  National Research Council  

MNCPES Minnesota Children’s Pesticide Exposure Study  
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ABSTRACT 

 

 Validating an exposure pathway model is difficult because the biomarker, which is often 

used to evaluate the model prediction, is an integrated measure for exposures from all the exposure 

routes and pathways.  The purpose of this paper is to demonstrate a method to use 

pharmacokene tic (PK) modeling and computer simulation to guide the design of field studies to 

validate pathway models.  The children’s dietary intake model was discussed in detail as an 

example.  Three important aspects were identified for a successful design to evaluate the children’s 

dietary intake model: (1) longitudinally designed study with significant changes in the exposure 

for the route/pathway of interest; (2) short biological half- life of the selected chemical;  and (3) 

surface loading of the selected chemical at sufficient levels.  Using PK modeling to guide a study 

design allowed a path-specific exposure model to be evaluated using urinary metabolite 

biomarkers.  

 




